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(57)Abstract: 

PURPOSE: To excellently purify the exhaust gas by 
obtaining correct information of the oxygen amount 
stored in a three-way catalyst based on the amount of 
the exhaust gas to flow into the three-way catalyst 
and the oxygen concentration thereof, and controlling % ^ 




the fuel amount for the intake air amount, and thereby >^ 
maintaining the amount of the stored oxygen at the 
specified value. 

CONSTITUTION: A three-way catalyst 2 is provided 
in the exhaust system of an internal combustion 
engine 1 , and at the same time, an oxygen sensor 3 
of output-linear type is arranged upstream thereof. 
The basic fuel injection is determined by a decision 
device 4 based on the running condition of the 

internal combustion engine 1. On the other hand, the correction factor is determined by a 
controller 6 in synchronization therewith. The fuel injection is calculated by a multiplier 7 
according to the basic fuel injection and the correction factor. The amount of oxygen 
stored in the three-way catalyst is calculated by an integrator 6b of the controller 6 based 
on the amount of the exhaust gas to flow into the three-way catalyst 2 and this content of 
oxygen. The amount of oxygen is suppressed so as not to be deviated from the allowable 
of the three-way catalyst 2. In addition, the intake air volume is considered so as to 
maintain the amount of oxygen at the specified value, and the fuel amount is controlled. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An amount grasp means of oxygen to have a control means to control so that an amount 
calculation means of oxygen to compute the amount of oxygen stored in the current aforementioned 
three way component catalyst using the amount of exhaust gas which flows into a three way 
component catalyst, and its oxygen density, and this amount of oxygen may not separate from the 
range of the maximum [ which said three way component catalyst has ], and the minimum oxygen 
quantity to be stored, The air-fuel ratio control system of the internal combustion engine 
characterized by providing the fuel quantity control means which controls the fuel quantity which 
supplies said amount of oxygen grasped by said amount grasp means of oxygen to an engine 
combustion chamber in consideration of an inhalation air content that it should maintain to the 
specified quantity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the air- fuel ratio control system of the internal 
combustion engine which has a three way catalytic converter in an exhaust air system. 
[0002] 

[Description of the Prior Art] Generally the catalytic converter for purifying the injurious ingredient 
in exhaust gas is formed in an internal combustion engine's exhaust air system. The three way 
catalytic converter is used widely, and this returns nitrogen oxide while oxidizing the carbon 
monoxide and hydrocarbon which are harmful 3 components in exhaust gas, and it is made to change 
it into a harmless carbon dioxide, a steam, and nitrogen as this catalytic converter. Depending on the 
air-fuel ratio of the gaseous mixture by which the purification property by this three way catalytic 
converter is formed in a combustion chamber, when it is near the theoretical air fuel ratio, it turns out 
that a three way catalytic converter functions most effectively. This is because an air-fuel ratio is 
Lean, a reduction operation can become inactive although the oxidation will become active, if there 
are many amounts of oxygen in exhaust gas, and the oxidation can become inactive although a 
reduction operation will become active conversely, if an air- fuel ratio is rich and there are few 
amounts of oxygen in exhaust gas, and fitness cannot be made to purify all of the harmful 3 above- 
mentioned components. Therefore, an output linear mold oxygen sensor is formed in the flueway, 
and carrying out feedback control of the gaseous mixture of a combustion chamber to theoretical air 
fuel ratio using the oxygen density measured by that cause is proposed by the internal combustion 
engine which has a three way catalytic converter, however, the oxygen density used by this detail 
letter ~ gaseous mixture — in exhaust gas in case an air-fuel ratio is in a rich condition, it becomes 
the negative value to which was resembled to that extent and it responded. 
[0003] even if it performs such feedback control, in order that inspired air volume may increase 
rapidly at the time of engine transient operational status, for example, engine acceleration, ~ gaseous 
mixture ~ an air-fuel ratio will be in the Lean condition temporarily, and it will be rich conversely at 
the time of engine moderation. The purification engine performance of exhaust gas is maintainable 
by using the oxygen which giving the capacity (02 the storage effectiveness) to store oxygen in a 
three way component catalyst although the purification engine performance of the exhaust gas of a 
three way component catalyst will fall at this time if it is usual was proposed, stored excessive 
oxygen when an air-fuel ratio was in the Lean condition by that cause, and was stored in the rich 
condition. 

[0004] It is [ as opposed to / in JP,3-217633,A / engine transient operational status ] 02 of a three 
way component catalyst. In order to use the storage effectiveness effectively When an air-fuel ratio 
is [ Lean or ] rich inevitably, an air-fuel ratio is intentionally changed into an opposite condition after 
that. Air Fuel Ratio Control controlled to make equal the amount of oxygen newly stored in an air- 
fuel ratio Lean condition and the amount of oxygen used in an air-fuel ratio rich condition that the 
oxygen stored in a three way component catalyst should be maintained to the specified quantity is 
proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] In above-mentioned Air Fuel Ratio Control, the amount 
of oxygen in which the current three way component catalyst is stored is calculated by carrying out 
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time quadrature of the oxygen density of exhaust gas. Therefore, since time amount until the oxygen 
density in the exhaust gas at this time not only becomes quite high, but makes an air-fuel ratio a rich 
condition intentionally at the time of the engine sudden acceleration to which especially an air-fuel 
ratio will be in the remarkable Lean condition also becomes long, the calculated value of the amount 
of oxygen will become very big. This value may exceed the amount of oxygen which can actually be 
stored in a three way component catalyst, with the conventional technique of this time above- 
mentioned, an air-fuel ratio rich condition is maintained superfluously, and it is supposed that the 
amount of oxygen stored in a three way component catalyst has been less than the specified quantity 
of the condition. It not only cannot grasp correctly the oxygen quantity to be stored of a three way 
component catalyst after that, but in order to worsen ****** emission at last, an air- fuel ratio will be 
intentionally made into a rich condition. Moreover, in spite of having used all the oxygen of the 
specified quantity stored in the three way component catalyst at the time of engine sudden 
moderation, it will be calculated as oxygen was used further, and an air-fuel ratio will be 
superfluously maintained in the Lean condition, and the same problem as the above-mentioned is 
produced also at this time. 

[0006] Therefore, the purpose of this invention is offering the air-fuel ratio control system of the 
internal combustion engine which can grasp correctly the oxygen quantity to be stored of a three way 
component catalyst, can maintain it to the specified quantity, and can prevent aggravation of exhaust 
air emission certainly. 
[0007] 

[Means for Solving the Problem] The air- fuel ratio control system of the internal combustion engine 
by this invention An amount grasp means of oxygen to have a control means to control so that an 
amount calculation means of oxygen to compute the amount of oxygen stored in the current 
aforementioned three way component catalyst using the amount of exhaust gas which flows into a 
three way component catalyst, and its oxygen density, and this amount of oxygen may not separate 
from the range of the maximum [ which said three way component catalyst has ], and the minimum 
oxygen quantity to be stored, It is characterized by providing the fuel quantity control means which 
controls the fuel quantity which supplies said amount of oxygen grasped by said amount grasp 
means of oxygen to an engine combustion chamber in consideration of an inhalation air content that 
it should maintain to the specified quantity. 
[0008] 

[Function] The above-mentioned internal combustion engine's air-fuel ratio control system It has a 
control means to control so that an amount calculation means of oxygen to compute the amount of 
oxygen in which the amount grasp means of oxygen is stored in the current aforementioned three 
way component catalyst using the amount of exhaust gas which flows into a three way component 
catalyst, and its oxygen density, and this amount of oxygen may not separate from the range of the 
maximum [ which said three way component catalyst has ], and the minimum oxygen quantity to be 
stored. The amount of oxygen stored in the three way component catalyst is grasped, and the fuel 
quantity which a fuel quantity control means supplies to an engine combustion chamber in 
consideration of an inhalation air content that this amount of oxygen should be maintained to the 
specified quantity is controlled by this bundle handshaking stage. 
[0009] 

[Example] Drawing 1 is the block diagram showing the configuration of the air-fuel ratio control 
system of the internal combustion engine by this invention. In this drawing, the three way 
component catalyst with which 1 was installed by the internal combustion engine and 2 was installed 
in the exhaust air system, and 3 are the output linear mold oxygen sensors formed in the three way 
component catalyst 2 upstream of an exhaust air system. As for a subtractor and 6, the basic fuel-oil- 
consumption decision machine with which 4 determines the basic fuel oil consumption tau 1 
according to engine operational status, and 5 are [ a controller and 7 ] multipliers. The controller 6 is 
arranged as 6d of joints indicates it in drawing 1 as dynamic characteristics circuit 6a which is the 
circuit which adjusts dynamic characteristics, i.e., the circuit which makes a closed loop control a 
high speed, integrator 6b, and integral control machine 6c. 

[0010] Thus, a correction factor k is determined according to the 2nd flow chart which a controller 6 
shows to drawing 3 synchronizing with it, both are outputted to a multiplier 7, and an internal 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/1/2007 



JP,06-249028,A [DETAILED DESCRIPTION] 



Page 3 of 4 



combustion engine's constituted air-fuel ratio control system performs fuel injection based on the 
fuel oil consumption tau calculated there while the basic fuel-oil-consumption decision machine 4 
determines the basic fuel oil consumption tau 1 for every predetermined time according to the 1 st 
flow chart shown in drawing 2 . 

[001 1] The 1st flow chart measures the engine rotational frequency N and inspired air volume Q, and 
determines the basic fuel oil consumption tau 1 based on these values in step 102 in step 101 using a 
map etc. with the rotation sensor (not shown) and air flow meter (not shown) which were prepared 
for the internal combustion engine 1 . 

[0012] Next, the 2nd flow chart is explained, first ~ step 201 ~ setting — an oxygen sensor 3 ~ the 
oxygen density lambda 1 in exhaust gas ~ measuring ~ step 202 — setting — a subtractor 5 ~ this 
oxygen density lambda 1 and theoretical air fuel ratio ~ deflection deltalambda with the oxygen 
density lambda 2 in the exhaust gas of gaseous mixture is computed. This deltalambda will become a 
forward value if gaseous mixture is in the Lean condition, and if it is in a rich condition, it will 
become a negative value. 

[0013] Next, in step 203, this deltalambda is inputted into integrator 6b of a controller 6, time 
quadrature is carried out in consideration of the amount E of exhaust gas at this time, and the amount 
floor line of oxygen stored in the current three way component catalyst 2 is calculated. This amount 
floor line of oxygen is calculated by adding the product of deltalambda, processing spacing deltat of 
this flow chart, and the amount E of exhaust gas to the last amount floor line of oxygen in 
approximation. Although the amount E of exhaust gas may be measured directly, the inspired air 
volume Q measured in the 1st flow chart can also be used in approximation. 
[0014] Next, in step 204, the maximum oxygen quantity to be stored FLMAX of a three way 
component catalyst 2 is inputted into integral control machine 6c, and it is judged in step 205 
whether the amount floor line of oxygen is larger than the maximum oxygen quantity to be stored 
FLMAX at integral control machine 6c. When this decision is denied, it sets to remain as it is, when 
affirmed, it sets to step 206, and the amount floor line of oxygen is set to FLMAX, and progresses to 
step 207. Since it is well-known, how to calculate the maximum oxygen quantity to be stored 
FLMAX in a three way component catalyst is already omitted. 

[0015] In step 207, it is judged whether the amount floor line of oxygen has become less than 
[ which is the minimum oxygen quantity to be stored of a three way component catalyst ] zero. 
When this decision is denied, it sets to remain as it is, when affirmed, it sets to step 208, and the 
amount floor line of oxygen is set to 0, and progresses to step 209. In step 209, the target oxygen 
quantity to be stored IS of a three way component catalyst is further inputted into integral control 
machine 6c, and when, as for the control value FI, only 1 is increased and this decision is denied 
[ in / when it is judged in step 210 whether the amount floor line of oxygen is larger than the target 
oxygen quantity to be stored IS and this decision is affirmed / step 211 ], as for the control value FI, 
only 1 decreases in step 212. 

[0016] Next, in step 213, the dynamic-control value FD is computed by being inputted into dynamic 
characteristics circuit 6a of a controller 6, and above-mentioned deflection deltalambda computes a 
correction factor k from the control value FI and the dynamic-control value FD by 6d of joints in 
step 214. 

[0017] the gaseous mixture [ drawing 4 ] at the time of engine sudden acceleration « it is the timing 
diagram of an air-fuel ratio, according to general Air Fuel Ratio Control — gaseous mixture ~ 
although an air-fuel ratio is brought close to it gradually, without being less than theoretical air fuel 
ratio as a continuous line shows, as a dotted line and an alternate long and short dash line show, after 
an air-fuel ratio is less than theoretical air fuel ratio, according to this example and the above- 
mentioned conventional technique, it is brought close to it gradually. Drawing 5 is the timing 
diagram of the calculated value of the oxygen quantity to be stored by this example and the above- 
mentioned conventional technique at this time, an alternate long and short dash line shows the 
calculated value in the above-mentioned conventional technique — as ~ the maximum oxygen 
quantity to be stored of a three way component catalyst 2 ~ it may exceed ~ that time ~ a radical 
[ value / this ] — gaseous mixture, although it changes by count as the amount of oxygen is 
maintained by the target oxygen quantity to be stored since it changes an air-fuel ratio into a rich 
condition intentionally Only the part to which the amount of oxygen calculated as an actual oxygen 
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quantity to be stored was shown in drawing 6 exceeded the maximum oxygen quantity to be stored is 
less than the target oxygen quantity to be stored. 

[0018] Thus, when it separates from an oxygen quantity to be stored with actual calculated value, 
being unable to grasp correctly the amount of oxygen stored in the three way component catalyst, but 
changing an air- fuel ratio into a rich condition intentionally after that, may make exhaust air 
emission only get worse, on the other hand, the calculated value in this example is controlled so that 
it may not exceed the maximum oxygen quantity to be stored of a three way component catalyst 2, as 
a dotted line shows — having ~ a radical [ value / this ] ~ gaseous mixture — since it changes an air- 
fuel ratio into a rich condition intentionally, the actual amount of oxygen can be maintained at a 
target oxygen quantity to be stored as calculated value, and such a problem is not produced 
[0019] The amount of oxygen always exact since it is controlled so that Air Fuel Ratio Control of 
this example may not be less than the zero whose calculated value of the amount of oxygen stored at 
a three way component catalyst 2 is the minimum oxygen quantity to be stored at the time of engine 
sudden moderation can be grasped, and it is 02 of a three way component catalyst. Aggravation of 
the exhaust air emission in engine transient operational status can be prevented using the storage 
effectiveness effectively. 

[0020] Moreover, in count of the amount of oxygen stored in a three way component catalyst, the 
amount of exhaust gas is not taken into consideration, and the above-mentioned conventional 
technique cannot grasp correctly the amount of oxygen stored in a three way component catalyst by 
it. 

[0021] 

[Effect of the Invention] Thus, since the amount of oxygen stored in the present three way 
component catalyst can be grasped correctly according to the air-fuel ratio control system of the 
internal combustion engine by this invention When the oxygen quantity to be stored of a three way 
component catalyst can be maintained to the specified quantity and an air-fuel ratio will be in the 
Lean condition inevitably by controlling the fuel amount of supply to an inhalation air content, 
oxygen with an excessive three way component catalyst is stored further. When the exhaust gas at 
this time can be purified good and it will be in a rich condition, the exhaust gas at this time can be 
purified good by using the stored oxygen. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the air-fuel ratio control system of 
the internal combustion engine by this invention. 

[Drawing 2] It is the 1st flow chart for basic fuel-oil-consumption decision. 
[Drawing 3] It is the 2nd flow chart for correction factor decision. 

[Drawing 4] It is the timing diagram of the air- fuel ratio at the time of engine sudden acceleration. 

[Drawing 5] It is the timing diagram of the calculated value of the oxygen quantity to be stored of 

the three way component catalyst at the time of engine sudden acceleration. 

[Drawing 6] It is the timing diagram of the actual oxygen quantity to be stored of the three way 

component catalyst by the conventional technique. 

[Description of Notations] 

1 — Internal combustion engine 

2 ~ Three way component catalyst 

3 ~ Output linear mold oxygen sensor 

4 ~ Basic fuel-oil-consumption decision machine 

5 — Subtractor 

6 ~ Controller 

7 — Multiplier 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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[Drawing 3] 



]-_.201 



| _X-*J -A2 I — - 202 

| FL-FL+zyX-ai-E | ^203 

j FLMAXA^l ^ 204 
1 ^~ ^iL 205 

£L>FLMAX^ 
YES 




1 213 

FDKIli 
I 

^"j K-f(FI.FD) | 
C _±l£ ) 



.YES 211 , , 

| FI-FI + 1 | ^ | FI-FI-1 | 



[Drawing 6] 
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